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.  K  WTHODUCTIOK 

ARACON  LabocAtortos  has  Iha  raapMialbiltty  (o  develop  an  inertial 
altitude  dcterninatloa  syatamaad  to  deliver  eU  ayatem  packages,  a  simple 
Held  teat’kUt  liiatallaHen  inateuetloaat  and  operating  prosedures  to  the 
project  officer  at  Picatinny  Araaaal.  A  aummary  of  progreas  on  the  major 
ticmente  ot  the  electroaica  ayatam  and  the  gyro  aystem  is  given  in  the 
following  paragrapha. 

2.  £X«ECTRONXC  SYSTEM  DEVELOPMENT 

Overall  progreea  on  the  aleetronte  ayetem  haa  been  satisfactory 
with  no  unforaeca  dlfficultlea  or  delaya  encountered.  The  following  para> 
grapha  outline  the  atatua  of  the  major  elemeata  of  the  electronic  system. 

Double  Integration  Syatem  -  The  aecoad  unit  haa  been  completed 
and  tested.  Difficulty  waa  encountered  with  temperature  compensation 
due  to  thermistor  deviation.  ThU  was  corrected  by  changing  the  value  of 
the  parallel  resistor. 

Timing  Control  Unit  -  The  basic  design  and  the  schematic  diagram 
for  this  unit  lave  been  completed. 

Comparators  -  The  comparators  were  tested  with  satisfactory 
xosults  during  this  report  period. 

Operational  Power  Supply  •  Trouble  was  encountered  with  the  fir  st 
Hyperion  operational  power  supply  during  test.  This  unit  has  been  returned 
to  Hyperion  for  repairs. 

Test  Power  Supply  -  Tho  basic  design  of  this  power  supply,  used 
for  laboratory  teats,  waa  eomplstcd  during* this  report  period. 

Interconnection  Cable  «  The  interconnection  wiring  diagram  has 
boon  completed  and  cable  fabricattea  is  underway. 

Acceptance  Test  Speeifldbtlen  »  A  preliminary  draft  of  the  acceptance 
test  specification  has  been  completed  and  is  tM»d«rgoing  review. 


3.  OYRO  Sm£M  OSV£LCPMENt 

A«  mentioned  in  Init  month'o  report*  in  ortfot  to  expedite  the 
development  completion  of  unit  1,  It  wa»  decided  that  >dt.  Ctbeen  of 
Picatinny  and  Mr.  Smith  of  Al^CON  would  remain  at  CTI  as  len^  ae 
neceaeary  to  aaaiet  in  the  trotibleahootlng,  dtbafgins  and  redeaign  of 
the  platform  ayatem.  The  feltewing  ie  a  detailed  aceennt  of  the  work 
that  was  aecompliahed  at  GTI.  The  major  effort  was  epeat  at  the  aub* 
ayatem  level*  and  considerable  work  wae  needed  to  bring  the  gyro  to 
the  point  where  moaningful  toeta  could  bo  made  on  ayalam  opasatioB. 

Roll  Gimbal  Servo  Ampltliere 

^  The  first  problem  to  be  worked  on  involved  fho  Uaoiag  arraagomont 
for  the  ellicon  controlled  rectifiers  CSCR's)  in  the  Roll  Gimbal  aarvo 
amplifiere.  The  SCR*8  were  euppoecd  to  bo  biaeed  *'ob“  whoa  ao  aigaal 
is  being  applied*  but  their  operation  was  vary  uneortaia  ae  they  would  go 
off  occasionally  causing  the  roll  gimbal  to  Jump  orratieally. 

Two  approachoa  were  aaed  to  correct  fhia  problem.  Firat«  the 
SCR  biasing  arrangement  waa  changed  to  ptovidt  a  higher  value  of  biae 
at  a  lov/cr  impedance  level*  thue  making  the  circuit  lose  •easltlvt  to 
induced  external  noise  which  aeemed  to  be  caueiug  most  of  the  trouble. 
Secondly,  the  input  signal  leada  to  the  RG  amplifier  wort  dhlelded  and  tiia 
ground  connections  cleaned  up.  (Some  heavy  current  loads  aharod  a  commoa 
ground  path  with  the  RG. )  After  this  work  wae  aecompliehed  the  RG  servos 
operated  satisfactorily. 

Rate  Amplifier 

The  rate  amplifier  used  in  conjunction  with  a  tachometer  to  provide 
damping  for  the  RG  had  not  boon  installed.  Thia  wae  doaa  aad  eomo  addi¬ 
tional  minor  changea  ware  made  to  it  to  improve  eporatien.  The  rate 
amplifier  provided  aufftciont  dampiag  so  that  the  RG  wae  liable  Md  dIA 
not  oMclIUte  whaa  the  system  was  in  Cage  Mode. 


SCR  Burnout 


It  waa  noticed  that  SCR*i  were  baglnnlng  t«  tall  at  ad  alarming  rat«c 
Although  aeeidontal  thoci  oireultB  during  tarilag  explained  many  (aliufrar 
tha  raaldual  fallnra  level  waa  atiU  high  enough  to  cauaa  worry.  Flirther* 
more,  tha  original  SCR*a  need  in  tha  original  circuit  ware  no  loager 
avallablo  bceauaa  SSPl  waa  having  too  much  trouida  vdth  their  produetlM 
line  on  that  unit  (critical  apaca:  27S  volt  invaraa.  S  amp  paah  currant). 

On  inveatigating  the  prohiem.  was  dtecovered  that  the  method  for 
producing  quadrature  in  the  ilG  servo  mr^tora  and  the  torquers  was  putting 
approximately  400  volts  invarae  a  crons  tfte  SCR*  a  cnuslng  them  to  punch 
through  and  ultimately  melt,  Xhi»  circuit  wae  changed  to  prevent  such 
large  inverse  voltagea  from  appearing  at  the  scR's  and  found  that  a 
smaller  current  unit,  readily  avatUhle  from  SSPI  would  now  satisfy  the 
circuit  requirements.  Several  were  tried  in  both  the  RG  and  torque 
amplifiers  with  excellent  results. 

Oseillatlor.  in  Donner  Accelerometer 

After  (he  abrve  work  was  co’npleted.  It  waa  decided  to  mahe  some 
preliminary  teets  on  the  eroctlcnt  syatem  and  it  was  planned  to  use  the 
accelerometer  output  for  check  purposes.  However*  when  tiie  accelero¬ 
meter  was  connected  to  a  oeasluve  SC  voltmeter*  fairly  latg«  low 
frequency  excursions  of  the  null  were  noted.  AlAough  dieit  variations 
could  be  considered  to  he  wtdiin  vphe**  ^  eperatlen  eecnied  anomalous, 
so  the  accelerometer  output  wae  eonnected  to  an  osciUoscepe  (never 
before  done  at  CTI)  and  diseloaetl  Uiat  the  aecelorometer  waa  eselUaUng 
at  approximately  hOQ  cpt.  at  £  nearly  full  scale  ampUtudee 

The  accelerometer  leads  were  then  shielded*  complettly  eliminating 
the  oscillation  and  the  aecrieremeter  waa  found  to  work  CKtremely  wtll. 
Apparently  some  of  the  i  me  ca«r»er  uerd  for  die  eenior  i^ckott  in  the 
accelerometer  la  leaking  Into  die  system  wires  heeauae  of  dit  iiasblelda«S 
kngth  of  wire  at  the  slip  rings.  This  Z  me  signet  la  aaxtlad  hack  into 
the  accelerometer  on  dtc  ^  20  volt  lines  rtm'  /.psets  die  opera tipaal 
fier.  It  is  appaready  nacassasy  w  aiilaia  «U  accaioromoter  power  mam, 
pvenshovtVonaedSordiBClMte  ViMI  this  Is  done,  no  problem  exists. 


Several  problems  were  encoiintered  in  the  caging  operation.  A 
major  aource  of  troCti^le  resulted  from  attempts  to  crowd  too  rnany 
functions  onto  a  single  control  line.  This  resulted  in  noisy  grounds 
which  introduced  spurious  signals  into  the  caging  amplifiers  a»d  also 
provided  the  opportxmity  for  sneak  paths  to  occur  during  other  rtiodes  of 
operation. 

Approximately  a  week  was  spent  in  the  fairly  tedious  work  Of 
tracking  down  and  eliminating  such  effects.  In  addition  to  this,  several 
Wiaor  changes  were  required  in  the  control  panel  to  provide  proper 
timing  betwoon  the  various  phases  of  the  caging  oporotion . 

After  ollOkiinatinl*  theoo  problems,  the  caging  Opcratltn  jNPOceedd^ 
smoothly  oad  ytsy  satisfactorily. 

Erection 

Tho  moot  doMcate  and  therefore  the  most  difflctilt  opoffttion  in  thO 
oytlotn  if  oreetloa*  ^ce  the  gravity  seufiMO  *ro  dorrled  on  the  redtin* 
dant  jimbol,  proper  crectioik  oi  tho  gyte  Aopeado  on  maiehtng  the  seolo 
fMtere  of  the  MG  mieroeya  and  tho  £P  10  liquid  poioatlometor  (proper* 
llonal  gravity  oeaforl.  Tho  /irat  ttop  tf»rolera  waa  to  ealiVrato  tha 
Biicretya  aad  EP 10  Individually.  Doth  ealibratiena  worn  fairly  diffleuliw 
tha  preeoat  EP  10  dovolopo  bubblo a  aad  diangoo  seala  factor  if  tipped 
too  far  or  ahakoa  too  much.  Several  EP  I0*o  vroro  tried  before  a 
partially  satiafactery  unit  vat  found,  flow  unite  will  be  obtained  mhich 
do  not  have  thia  ohorteomiag. 

The  mierosyn  could  not  be  calibrated  diraetly  beeauae  ef  die  dlia> 
culty  of  meaaurbag  tha  middla  gtmbal  angles  aeeurataly  enou|^«  Thoreforo. 
an  Identical  unit  a  as  eaiibratad  te  a  baoeh  taat  aalup.  tMlerasyn*  in 
aubssquent  units  will  be  eaUbratad  before  inaUllatlon«|* 

Whon  ^o  tealibraneas  had  bean  eemtdatad  tho  serrset  bridge 
resistors  ware  callbrslad  and  ktstallod^  At  this  limnlldiaa  dlacovored 
that  the  forqusir  operation  iondod  foliteoms  very  srratie  os  the  gyro 
heated  up.  investigation  rsvealfd  that  the  bias  on  ^e  $CR*t  in  the  torquar 
amplifiers  was  decreasing  «t  high  temperatures, and  noise  pulsOt  were 
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being  picked  up  causing  the  SGRU  t*  Ave«  This  prfibjem  was  eliminated 
by  providing  a  lower  impedaftce  blae  supply  and  by  bridging  the  gate  and 
cathode  of  the  SCR  witi.  a  email  Condenser  to  bypaSt  (he  nOlse  pulses. 

This  produced  proper  jperatlon  of  the  torquer  amplifiers,  however  the 
erection  still  v/'is  n..t  eutisfactorYi  in  tiiat  a  large  dead  zone  was  fonnd. 
This  turned  out  t>)  •e  due  ton  vory  high  friction  level  in  the  middle 
gimbal  resulting  an  improporly  Installed  retractable  wiper  blnck. 

This  was  .:orru-^*te(*  and  the  deail  none  decreased  to  an  acceptable  level* 

At  this  point*  eo  many  changes  had  been  made  to  the  gyro  elec¬ 
tronics  tliat  it  vae  decided  to  repeat  the  entire  calibration  proeedtive 
for  caging  and  erection.  Thie  wae  done  end  eatialdctory  reeulte  nrere 
obtained. 

Launch  Mod^ 

It  was  now  possible  to  begin  to  run  eUtie  drift  teste  on  dto  gyro* 
Firet*  however,  itwas  necesiary  to  build  and  inetall  a  dither  circuit  m 
produce  small  perturbations  in  the  RG  position.  Thie  teat  dene  and 
preliminary  drift  tcali  weic  sun. 

The  resttita  were  ¥ery  erratic*  and  there  woro  indicntlene  of 
damage  to  tile  motor  and  gimbal  bearinge,  Coneiderablo  vibration  and 
noise  existed  when  tiie  motor  wni  nw  at  full  speed*  Ac  the  eltetronlc 
work  was  essentially  complete,  the  decision  urac  mad*  to  diaas esmblo 
the  gyro  and  inspect  the  bearings*  Vlien  thie  waa  dene*  extaneive 
brinelllng  was  found.  Brinell  merhe  wsro  also  found  in  teveral  near 
bearings  which  had  net  been  removed  from  dielc  Sealed  paCkagee* 

Sumniary 

During  this  period  the  gyro  electrenics  wera  dheCked  ORtenslvely 
and  given  a  very  thorough  workout.  It  is  iolt  that  saiiefactory  perform* 
ance  has  been  achieved;  although  some  minor  modifications  may  still  be 
necessary.  It  is  not  expected  that  any  further  ma|or  problems  will  arise 
from  the  electronics. 
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4.  MANPOWSft  SlTMKCAJlir 


The  achedule  of  manheurt  tx^attidcd  by  ARACON  from 
1  September  to  tl  September  IfbZ  W*e  ai  ioltO^Mt 

Cngtaeerlns  269 

Englneerlnf  Sttpport  509  1/2  ^ 

ToUl  ?92i/2 
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